Thyroid hormone (T3) and its acetic derivative (TA3) protect low-density lipoproteins from oxidation by different mechanisms.
Triiodothyronine (T3) and triiodothyroacetic acid (TA3) are thyroid compounds that similarly protect low-density lipoprotein (LDL) against oxidation induced by the free radical generator 2,2'-azobis-[2-amidinopropane] dihydrochloride (AAPH). However, TA3 is more antioxidant than T3 on LDL oxidation induced by copper ions (Cu2+), suggesting that these compounds act by different mechanisms. Here we measured conjugated diene production kinetics during in vitro human LDL (50 mg LDL-protein per l) oxidation induced by various Cu2+ (0.5-4 microM) or AAPH (0.25-2 mM) concentrations in the presence of T3, TA3, butylated hydroxytoluene (BHT) (a free radical scavenger) or ethylenediaminetetracetic acid (EDTA) (a metal chelator). From the kinetics were estimated: length of the lag phase (Tlag), maximum velocity of conjugated diene production (Vmax), and maximum amount of generated dienes (Dmax). Thyroid compound effects on these oxidation parameters were compared to those of the controls BHT and EDTA. In addition we measured by atomic absorption spectrometry copper remaining in LDL after a 30 min incubation of LDL with Cu2+ and the compounds followed by extensive dialysis, i.e. copper bound to LDL. As expected, LDL-copper was decreased by EDTA in a concentration-dependent manner, whereas it was not affected by BHT. T3 increased LDL-copper whereas TA3 slightly decreased it. The whole data suggest that T3 and TA3 are free radical scavengers that also differently disturb LDL-copper binding, an essential step for LDL lipid peroxidation. The most likely mechanisms are that T3 induces new copper binding sites inside the LDL particle, increasing the LDL-copper amount but in a redox-inactive form, whereas TA3 blocks some redox-active copper binding sites highly implicated in the initiation and the propagation of lipid peroxidation. Alternatively, we also found that a little amount of copper is tightly bound in LDL, which may be essential for the propagation of lipid peroxidation induced by free radical generators.